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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 26-27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Fujii et al. (US 5,312,775) in view of Cerio, Jr. (US 6,268,284). 

Fujii et al. teach a semiconductor device, comprising (Fig.5J): 
a metallic layer (4) over a substrate (1 ); a dielectric layer (5) over said metallic 
layer; a via hole extending through the dielectric layer to a surface of the metallic layer; 
a titanium aluminide layer lining at least a bottom of the via hole; and a conductive 
material (103) on the titanium aluminide layer being in contact at an interface. 

Fujii et al. do not teach a titanium aluminide layer on sides of said via hole. 
However, Cerio, Jr. teaches a depositing a titanium aluminide (TiAb) on the bottom and 
sidewalls of via 40 using sputtering method. In Cerio's device, omission of the annealing 
step results in a reducing stress voiding since there is no reaction in the via. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use sputtering method for depositing the titanium aluminide layer lining a 
bottom and sides of the via since the sputtering method reduces the stress voiding in 
the via hole. 
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Fujii et al. as modified by Cerio do not expressly teach the interface is 
substantially free from tensile stress between said titanium aluminide layer lining a 
bottom of the via hole and said conductive material. However, this feature is inherent 
because the conductive layer (72) is deposited after forming titanium aluminide layer. 

3. Claims 28-35 & 37-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fujii et al. (US 5,312,775) in view of Cerio, Jr. (6,268,284) and further 
in view of Fiordalice et al. (US 5,358,901) 

Re claims 28-32, the teaching of Fujii et al. as modified by Cerio, Jr. was 
discussed above in section 2. See a statement of rejection of claims 26-27. 

Fujii et al. teach a memory circuit region in a semiconductor substrate. Fujii et 
al. do not teach the semiconductor device further comprising an antireflective coating 
over said first metallic layer. However, it is common to use a layerer of material to 
suppress reflections from underlying surface during photolithography exposure steps 
and also Fiordalice et al. teach in Fig.8 forming the antireflective coating (42) over the 
first metallic layer. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to for antireflective coating layer in Fujii's as 
modified by Cerio as taught by Fiordalice since antireflective coating layer suppresses 
reflections underlying layers so that the photoresist is not exposed to the reflected light 
wave which leads to variation in critical dimension. 

Re claims 33-35 & 37-40, prior arts do not expressly teach a substrate 
comprising a memory module. However, it would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to have module system, since module 
system includes a plurality of components each storing or reading on binary bit at a time 
in the semiconductor memory device. 

4. Claims 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Clayton 
(US 4,656,605) in view of Harada et al. (US 5,313,101). 

Clayton teaches a memory module, comprising (Fig.2 & Col.2, lines 49-57): 
a substrate comprising a circuit board (Col.2, lines 50-52); a plurality of memory 
chips (10-18) mounted on the substrate and connected to form a memory circuit, 
wherein one or more of the memory chips comprising a random access memory (RAM) 
fabricated on a semiconductor substrate; and a connector on the substrate, said 
connector being wired to said memory circuit. Clayton does not expressly teach that the 
memory chip comprises a random access memory fabricated on a semiconductor 
substrate comprising: 

a memory circuit region in the semiconductor substrate; a first dielectric over the 
memory circuit region; a first metallic layer, said first metallic layer comprising 
aluminum; a contact interconnect between the first metallic layer and the substrate; a 
second dielectric layer over the first metallic layer; a via hole extending through the 
second dielectric layer to a surface of the first metallic layer; a titanium aluminide layer 
lining a bottom of the via hole; a conductive plug material on the titanium aluminide 
layer, said conductive plug material comprising aluminum; and a second metallic layer 
on the second dielectric layer and electrically connected to the conductive plug material. 
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Harada et al. teach a semiconductor integrated circuit device, comprising (Fig.1 
&C0I.8, line 50-Col.9, line 11): 

a memory circuit region (2) in a semiconductor substrate; a first dielectric (3) over 
the memory circuit region; a first metallic layer (4), said first metallic layer comprising 
aluminum (Col.8, lines 58); a contact interconnect between the first metallic layer and 
the semiconductor substrate; a second dielectric layer (5) over the first metallic layer; a 
via hole extending through the second dielectric layer to a surface of the first metallic 
layer; a titanium aluminide layer (206) lining a bottom of the via hole; a conductive plug 
material (103) on the titanium aluminide layer, said conductive plug material comprising 
aluminum; and a second metallic layer on the second dielectric layer and electrically 
connected to the conductive plug material. Thus it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to incorporate the 
semiconductor integrated device as taught by Harada into the memory module of 
Clayton since the titanium aluminide intermetallic layer helps to reduce the electron- 
migration and stress-migration at the via hole. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Maxiflex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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